Combination of chiral capillary electrochromatography with electrospray ionization mass spectrometry: method development and assay of warfarin enantiomers in human plasma.
The hyphenation of chiral capillary electrochromatography (CEC) with electrospray ionization mass spectrometry (ESI-MS) is very challenging but promising due to the fact that it combines sensitivity with high specificity and selectivity. In this work, CEC capillaries packed with (3R,4S)-Whelk-O1 chiral stationary phase were used for simultaneous enantioseparation of (+/-)-warfarin and its internal standard, (+/-)-coumachlor. Furthermore, both the chiral CEC separation and MS detection parameters were examined in detail. First, the influence of different column fabrication was investigated. Second, enantioseparation was optimized by varying CEC parameters, including acetonitrile concentration, buffer pH, and ionic strength. Under the optimum chiral CEC conditions, ESI-MS parameters such as sheath liquid pH and composition, sheath liquid flow rate, drying gas flow rate, drying gas temperature, nebulizer pressure, and fragmentor voltage were investigated to achieve maximum MS signals of the separated enantiomers. Finally, using solid-phase extraction as sample preparation method, (+/-)-warfarin spiked in 100-microL human plasma samples were analyzed. The calibration curves showed good linearity for both (R)-warfarin (R = 0.9979) and (S)-warfarin (R = 0.9978) enantiomers. The experimental limit of detection was approximately 25 ng/mL for both enantiomers. Even though the data are still preliminary, we can state with confidence that chiral CEC-ESI-MS has the potential to establish itself as a very powerful technique for the determination of enantiomeric ratios in human body fluid.